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VOLATILE OIL, AND HYDROPHILIC COATING AGENT 

(57)Abstract: 

PURPOSE: To prevent deterioration of a hydrophilic property of a hydrophilic treatment fin 
material due to use of a volatile press oil and to obtain a surface- treated fin material having an 
excellent hydrophilic property even when the volatile press oil is used and no degreasing is 
conducted. 

CONSTITUTION: A hydrophilic surface-treated aluminum fin material which is featured by that 
a hydrophilic film of silica series is provided as a first layer on the surface of aluminum and an 
aluminum alloy and a resin film coating layer containing Na salt or K salt of a polyacrylic acid of 
a polymerization degree of 1500 or above and Na salt or K salt of a polyacrylic acid of a 
polymerization degree of 400 or below in the range of a solid part ratio (1:10) to (1:0.1) is 
provided thereon in the range of 0.02 to 0.5 JJ. m, and which is excellent in a residual oil removing 
property. This material is excellent also in workability. Degreasing by a chloric solvent can be 
dispensed with without impairing the hydrophilic property which the surface-treated fin material 
has inherently. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A hydrophilic film of a silica system is provided in aluminum and the aluminum alloy 
surface as the first pass, Moreover, A degree of polymerization being provided in the range 
whose resin membrane enveloping layer in which Na salt or K salt, and a degree of 
polymerization of 1500 or more polyacrylic acid contain Na salt or K salt of 400 or less 
polyacrylic acid in 1:10 to 1:0.1 by a solid content ratio is 0.02-0.5 micrometer. A hydrophilic 
surface processing aluminum fin material excellent in bottom oil part removal nature by which it 
is characterized. 
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[Claim 2]Aluminum and an aluminum alloy fin material Mochichika aqueous coating agent to which 
a degree of polymerization is characterized by Na salt or K salt, and a degree of polymerization 
of 1500 or more polyacrylic acid containing Na salt or K salt of 400 or less polyacrylic acid in 
1:10 to 1:0.1 by a solid content ratio. 



[Translation done.] 
* NOTICES * 

JP0 and ENPET are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]About the aluminum fin material for heat exchangers, in more detail, this 
invention relates to the aluminum fin material for heat exchangers with which good hydrophilic 
nature is acquired, even when the volatile press oil which is beginning to be used in order to omit 
washing by the solvent of a chlorine system in recent years is used. 
[0002] 

[Description of the Prior Art]Conventionally, since it excels in thermal conductivity or a 
moldability, aluminum and an aluminum alloy are used as a fin material for heat exchangers. And 
protection coating and also the surface treatment of the hydrophilic nature which used water- 
break disposition upward glanceHike and was excellent in leak nature so that the dew 
condensation water at the time of cooling operation might not collect between fins are carried 
out for the purpose of corrosion generating preventing to this fin material. 
[0003]The processing which uses a silicate as shown in JP,3-77440,B as such processing, the 
thing which painted resin of hydrophilic nature, etc. are put in practical use, and it has 
contributed to improved efficiency of a heat exchanger, such as reduction of the draft resistance 
at the time of air blasting, and by extension, improvement in heat exchanging efficiency. 
[0004]On the other hand, in processing of the aluminum fin material for heat exchangers, the 
straight mineral oil of 4 - 10cSt was conventionally used for viscosity as a lubricating oil at the 
time of a fabricating operation. 

[0005] However, a rise of fluorine regulation and the influence of the environment on a 
chlorinated solvent pose a problem, and the press oil which does not need degreasing by a 
solvent, and what is called volatile press oil are being developed and used in recent years. 
[0006]To the lubricating oil of the conventional straight-mineral-oil system being the viscosity of 
4 - 10cSt, it is 1 - 3cSt and hypoviscosity, and not less than 90% of press oil ingredient 
volatilizes within 24 hours, therefore degreasing of this volatile press oil becomes unnecessary. 
[0007] From the reasons of reduction of residual oil quantity, improvement in the productivity of a 
heat exchanger, etc., after the press, a part for volatile oil is removed by artificial drying, and 
volatile press oil is usually considered as substitution of degreasing, although most volatilizes 
also room temperature neglect. 

[0008]Since solvent degreasing is not needed in this way, volatile press oil is being widely 
adopted as a means of a dechlorination system solvent. However, there are also the following 
problems in volatile press oil. One is the fall of the processability by hypoviscosity-izing. 
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Another is the fall of hydrophilic nature. 

[0009]As mentioned above, it is becoming general to process hydrophilic nature in a heat 
exchanger in recent years for improvement in water-break nature, but. that an angle of contact 
worsens highly by the oil which did not volatilize but remained in the surface in the breadth of 
waterdrop when not degreasing using such volatile press oil, or water crawling occurs **** — 
etc. — there was a problem that hydrophilic nature fell. 

[0010]Since especially volatile press oil volatilized uniformly when it dries promptly after paint, 
there was little influence on hydrophilic nature, but when neglected after a press, there was a 
tendency for hydrophilic nature to fall substantially by osmosis of oil, change of the volatile 
characteristic by volatilization of low boiling point components, etc., into the influence of the 
moisture in the atmosphere, or a coat. 

[0011]This invention improves the hydrophilic fall of the hydrophilic processing fin material by 
use of such volatile press oil, and an object of this invention is to provide the surface treatment 
fin material which has hydrophilic nature good even when not degreasing using volatile press oil. 
[0012] 

[Means for Solving the Problem]As a result of considering composition of a surface treatment 
film wholeheartedly in view of a problem of the above hydrophilic falls, this invention persons by 
providing a specific resin coating layer on a hydrophilic film layer, It is not based on a kind of 
volatile press oil, and finds out that hardly receive influences of various, such as the amount of 
oiling of press oil, subsequent leaving times, drying temperature, and drying time, but good 
hydrophilic nature is acquired, and this invention is made. 

[0013]Namely, as for this invention, a hydrophilic film of a silica system is provided in aluminum 
and the aluminum alloy surface as the first pass, Moreover, A degree of polymerization being 
provided in the range whose resin membrane enveloping layer in which Na salt or K salt, and a 
degree of polymerization of 1500 or more polyacrylic acid contain Na salt or K salt of 400 or less 
polyacrylic acid in 1:10 to 1:0.1 by a solid content ratio is 0.02-0.5 micrometer. A hydrophilic 
surface processing aluminum fin material excellent in bottom oil part removal nature by which it 
is characterized is made into a gist. 

[0014]Other this inventions, A degree of polymerization makes a gist aluminum and an aluminum 
alloy fin material Mochichika aqueous coating agent to which Na salt or K salt, and a degree of 
polymerization of 1500 or more polyacrylic acid are characterized by including Na salt or K salt 
of 400 or less polyacrylic acid in 1:10 to 1:0.1 by a solid content ratio. 
[0015] 

[Function]This invention is explained still in detail below. 

[001 6]Although the hydrophilic film of a silica system is provided as the first pass and a specific 
resin membrane enveloping layer is provided on it in this invention, as a hydrophilic film of a silica 
system, the thing of various construction material is possible, and the thickness of film is also 
decided suitably. Pure aluminum and various aluminum alloys which can be used for this kind of 
use are possible also for an aluminum material. 

[001 7] However, the resin membrane enveloping layer provided on it requires that Na (sodium) 
salt or K (potassium) salt, and the degree of polymerization of 1500 or more polyacrylic acid 
should contain Na salt or K salt of 400 or less polyacrylic acid in 1:10 to 1:0.1 by a solid content 
ratio in a degree of polymerization, And the resin membrane enveloping layer needs to be the 
range of 0.02-0.5 micrometer. 

[0018]First, the resin to be used is Na salt or K salt of polyacrylic acid here. 

And it is required for a degree of polymerization to be a mixture of 1500 or more things and 400 

or less thing. 

[0019]This has the problem [ degree of polymerization ] that the breadth of waterdrop is bad and 
an angle of contact is high, only by 1500 or more things, and only in a low-molecular thing, 
although an early angle of contact is low, it is because an angle of contact becomes high and 
good hydrophilic nature is not acquired, when temporality is carried out. When the ratio of 1500 
or more things to 400 or less thing exceeds 1:10 by a solid content ratio in a degree of 
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polymerization, the presentation And since the rate of resin of polymers is insufficient, When 
temporality is carried out, an angle of contact becomes high, and there are few low-molecular 
rates less than 1:0.1, and it is because an early angle of contact becomes high. 
[0020]This resin membrane thickness needs to be in the range of 0.02-0.5 micrometer, less than 
0.02 micrometer being [ this ] insufficient as for covering of a coat, and passing to stoving after 
oiling — the time — having carried out — a case — an angle of contact — high — becoming — 
Na salt or K salt of acrylic acid, since hygroscopicity is high if it exceeds 0.5 micrometer, It is for 
processability to fall that sheet surfaces adhere, and produce blocking or exfoliation of a coat 
occurs at the time of fin press working of sheet metal etc. 

[0021 ]As mentioned above, although the thing etc. of the resin system which contains what uses 
water glass, a surface-active agent, and a water-soluble acrylic resin as a surface treatment fin 
material of the hydrophilic nature used now were common, when volatile press oil was used, all 
had the tendency for an angle of contact to become high. Especially the thing for which the 
hydrophilic nature of the original surface treatment is recovered even if stoving removes oil 
when neglected after a press had a difficult tendency. When the resin coating layer by this 
invention is provided, such a problem is not generated, but even when not performing degreasing 
by a chlorinated solvent using volatile oil, good hydrophilic nature is maintained. 
[0022]Next, the example of this invention is shown. 
[Example] 

[0023]As a test specimen, what processed sodium silicate and the mixed coat of polyacrylic acid 
so that it might become a thickness of 0.2 micrometer was used for the aluminum material of 
0.1 1 mm of board thickness as a silica system hydrophilic coat by 1 100H26 of a pure aluminum 
system. 

[0024]The silica system treatment material has the performance which an early water contact 
angle is after 10 degrees or less and a dryness-and-moisture repetition, and maintains a 25-30- 
degree angle of contact. 

[0025]The resin shown in Table 1 by a bar coating machine was painted to the predetermined 
thickness of film, it burned to these test specimens for 20 seconds, and 200 ** of hydrophilic 
enveloping layers were formed in them. Under [ a fixed quantity / correspondence / with the 
intensity of the amount of coats by the fluorescent x ray created beforehand, K, or C / the 
amount of coats ]. 

[0026]Subsequently, the viscosity shown in Table 1 as volatile oil evaluated hydrophilic nature 
using the commercial volatile oil with which the makers of 1.2cSt to 3.0cSt differ, the appraisal 

method of hydrophilic nature — 24-hour room temperature neglect after 2g / m 2 oiling — it 
dried for 10 minutes and the angle of contact after desiccation and a dryness-and-moisture 
repetition estimated 130 **. The dryness-and-moisture repetition (cycle) made desiccation one 
cycle for -> with a tap water immersion of 8 hours 80 **x 16 hours, and 5 cycle operation was 
carried out. An evaluation result is shown in Table 1. 

[0027]The fin material for actual condition heat exchangers evaluated processability by the 
desquamative state of the color inner surface at the time of draw loess processing (the inside of 
a figure, arrow) in view of being processed by the ironing method or the spinning method (refer 
to drawing 1 ). An evaluation result is shown in Table 1. 

[0028]In Table 1, No.1 - No.4 are examples of this invention, and all excel [ angle of contact / 
after desiccation and a dryness-and-moisture repetition ] in hydrophilic nature low. 
Processability is also excellent. 

[0029]On the other hand, No. 5 - No. 10 are comparative examples, and No. 5 has the tendency for 
hydrophilic nature to all fall, by the case where No. 6 has little low-molecular resin, when there is 
little resin of polymers. When No. 7 is less than 0.02 micrometer in thickness of film, No.8 is a 
case where it exceeds 0.5 micrometer, but there is a tendency for an angle of contact to 
become high in No. 7, and processability is getting worse in No.8. Only in the case of the degree 
of polymerization 1000, No.9 is a case where No. 10 does not process this invention, but both an 
after-desiccation angle of contact and the angle of contact after a dryness-and-moisture 
repetition are higher than the example of this invention, and hydrophilic nature is falling. 
[0030] 
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[Table 1] 
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[0031] 

[Effect of the Invention]As explained in full detail above, according to this invention, it is not 
based on the kind of volatile press oil, but good hydrophilic nature is acquired, and the effect 
that degreasing by a chlorinated solvent can be omitted without moreover a surface treatment 
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[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure explaining the processing method of the fin material for heat exchangers, 
and, in the case of a draw method, (b) of (a) is a case of a draw loess method. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Translation done.] 
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